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1
FILM PEELING DEVICEL

CROSS-REFERENCE TO RELAT.
APPLICATION

T
.

This application claims prionity to and the benefit of
Korean Patent Application No. 10-2012-0102876, filed on
Sep. 17, 2012 1n the Korean Intellectual Property Office, the

entire content ol which 1s incorporated herein by reference.

BACKGROUND

1. Field

Aspects of embodiments of the present invention relate to
a film peeling device.

2. Description of the Related Art

During a process for manufacturing a display device, such
as an organic light emitting diode (OLED) display, a film
peeling device for peeling a film provided on a top surface and
a bottom surface of a substrate 1s required so as to protect the
substrate, such as a glass substrate on which an organic mate-
rial 1s deposited.

Conventionally, the film 1s peeled while the substrate 1s
disposed horizontally, and as display devices become wider,
the substrate droops because of the weight of the substrate
when the film of the substrate 1s peeled while the substrate
moves 1n the horizontal direction, such that the film 1s not
peeled with a uniform thickness.

Also, while the film to which an organic material 1s pro-
vided 1s peeled, the organic material may fall onto important
installed components and pollute or contaminate the environ-
ment thereof.

Further, the conventional film peeling device may provide
insuificient pressure and force for peeling the substrate of the
wide display device, such that uniform peeling rates may not
be achieved.

The above mformation disclosed 1n this Background sec-
tion 1s only for enhancement of understanding of the back-
ground of the invention and therefore 1t may contain infor-
mation that does not form the prior art that 1s already known
in this country to a person of ordinary skill 1n the art.

SUMMARY

According to an aspect of embodiments of the present
invention, a film peeling device uniformly or substantially
uniformly peels a film from a substrate.

According to another aspect of embodiments of the present
invention, a {ilm peeling device protects installed components
from pollution or contamination by an organic material while
a film to which the organic matenial is transcribed is peeled.

According to an exemplary embodiment of the present
invention, a film peeling device for peeling a film from a
substrate including a transier module configured to transier
the substrate that 1s arranged 1n a vertical direction with
respect to a bottom surface of the substrate, and a peeling
module configured to peel the film from the substrate trans-
terred by the transfer module.

The transfer module may include: a front substrate transier
unit at a front side of the peeling module and configured to
shift the substrate to the peeling module; and a rear substrate
transier unit at a rear side of the peeling module and config-
ured to shift the substrate peeled by the peeling module.

The front transfer unit and the rear transfer unit may
respectively include: an extending guide extended 1n a sub-
strate transier direction; a substrate gripper installed on the
extending guide, shiftable along the extending guide, and
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2

fixable to a side of the substrate; and a first drive motor
configured to shift the substrate gripper along the extending
guide.

The extending guide, the substrate gripper, and the first
drive motor may be arranged as a pair at a top and a bottom of
the substrate, respectively.

The extending guides of the front substrate transier unit
and the rear substrate transfer unit may be separated from
cach other.

-

T'he extending guides of the front substrate transier unit
and the rear substrate transfer unit may be integrally formed.

-

The film peeling device may further include a vacuum
chuck module for maintaining the substrate to stand in a
vertical direction, wherein the wvacuum chuck module
includes: a frame; a substrate support including an absorbing
hole for providing an air absorbing pressure to the substrate,
the substrate support being installed on the frame along the
extending guide; and a second drive motor configured to
generate power for providing the air absorbing pressure
through the absorbing hole.

The peeling module may include a first peeler and a second
peeler at respective sides of the transfer module, and the first
and second peelers may respectively include: a film gripper
fixable to an end of the film; a film gripper guide 1nstalled to
allow the film gripper to shiit; a guide support supporting the
film gripper guide; and a third drive motor configured to
generate power for shifting the film gripper along the film
gripper guide.

The film gripper and the guide support may be extended 1n
a direction that 1s perpendicular to the substrate transier direc-
tion.

The peeling module may be arranged between the front
substrate transier unit and the rear substrate transier unit.

The film peeling device may further include a first roller
between the front substrate transier unit and the rear substrate
transier unit and arranged near a side of the substrate shifting,
along the front substrate transfer unit and the rear substrate
transfer unit, and a side roller at a rear side of the first roller
with respect to the substrate transier direction.

The first roller may be a porous peeling roller for absorbing,
one side of the film, and the side roller may be configured to
pressurize both ends of another side of the film.

In one embodiment, while the substrate shifts to the rear
substrate transfer unit from the front substrate transter unit,
the film 1s peeled from the substrate, and the porous peeling
roller provides an absorption force for peeling the film from
the substrate.

The film peeling device may further include a second roller
arranged near another side of the substrate, and a nip roller at
a rear side of the second roller with respect to the substrate
transier direction, and pressurized 1n a direction toward the
second roller.

The film may include: a top film attached to one side of the
substrate; and a bottom film attached to another side of the
substrate, and an organic material layer may be between the
top film and the substrate.

According to an aspect of embodiments of the present
invention, the film peeling device peels the film while trans-
ferring the substrate to which the film 1s attached in the
vertical direction to prevent or substantially prevent non-
uniform film peeling caused by drooping of the substrate.

According to another aspect of embodiments of the present
invention, the film peeling device prevents or substantially
prevents the substrate from being polluted by an organic
material when peeling the film that covers the substrate to
which the organic material layer 1s deposited.
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In addition, according to another aspect of embodiments of
the present invention, the film peeling device peels the film at
a uniform or substantially uniform rate and with a umiform or
substantially uniform pressure to improve uniformity of the
peeled film.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and aspects of the present
invention will become more apparent by describing in detail
some exemplary embodiments thereof with reference to the
attached drawings.

FI1G. 11s atop view of a film peeling device according to an
exemplary embodiment of the present invention.

FI1G. 2 15 a side view of the film peeling device of FIG. 1.

FIG. 3 15 a cross-sectional view of a substrate from which
a 11lm 1s peeled by using a film peeling device according to an
exemplary embodiment of the present invention.

FI1G. 4 1s a top view of a film peeling device according to an
exemplary embodiment of the present invention to peel a film.

FIG. 5 1s an enlarged perspective view of a region “A” of
FIG. 4.

FIG. 6 to FIG. 9 show a process for peeling a film by using,
a film peeling device according to an exemplary embodiment
of the present invention.

FIG. 10 1s a top view of a film peeling device according to

another exemplary embodiment of the present invention.
FI1G. 11 1s a side view of the film peeling device of F1G. 10.

DETAILED DESCRIPTION

In the following detailed description, certain exemplary
embodiments of the present invention are shown and
described, simply by way of illustration. As those skilled 1n
the art would realize, the described embodiments may be
modified 1n various different ways, all without departing from
the spirit or scope of the present invention. Accordingly, the
drawings and description are to be regarded as 1llustrative 1n
nature and not restrictive. Like reference numerals designate
like elements throughout the specification.

FI1G. 11s atop view of a film peeling device according to an
exemplary embodiment of the present invention. FIG. 2 1s a
side view of the film peeling device of FIG. 1. FIG. 3 15 a
cross-sectional view of a substrate from which a film 1s peeled
by using a film peeling device according to an exemplary
embodiment of the present invention. FIG. 4 1s a top view of
a 11lm peeling device according to an exemplary embodiment

of the present invention to peel a film. FIG. 5 1s an enlarged
perspective view of a region “A” of FIG. 4.

Referring to FIG. 1 and FIG. 2, the film peeling device 10
peels a film from one or more surfaces of a substrate on which
the film 1s attached, and includes a transfer module 100 and a
peeling module 200.

In one embodiment, a peeling substance 20 from which the
film can be peeled by the film peeling device 10 may be a
substrate 22 having respective sides on which a top film 26
and a bottom film 28 are attached, as shown 1n FIG. 3.

Here, a plurality of deposited organic matenal layers 24
may be provided between the top film 26 and the substrate 22.
The organic material layers may not be deposited between the
bottom film 28 and the substrate 22.

The substrate 22 available for peeling the film by the film
peeling device 10 may have a size for manufacturing a wide
display device; however, the size and type are notrestricted by
embodiments of the present invention.
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In one embodiment, the transfer module 100 of the film
peeling device 10 for transierring the substrate 22 includes a

front substrate transfer unit 110a and a rear substrate transfer
unit 1105.

The front substrate transter umit 110a 1s provided at a front
side of the peeling module 200 and shiits the substrate to the
peeling module 200, and the rear substrate transfer unit 11056
1s provided at a rear side of the peeling module 200 and shifts
the substrate 22 from which the film 1s peeled by the peeling
module 200.

In one embodiment, the front substrate transter unit 110a
includes front extending guides 112a and 1125, front sub-
strate grippers 116a and 1165, and a first drive motor 119, and
the rear substrate transfer unit 1105 1ncludes rear extending,
guides 114a and 1145, rear substrate grippers 118a and 1185,
and a first drive motor 119.

The front extending guides 112a and 1126 and the rear
extending guides 114a and 1145 are formed with an extended

member that 1s extended 1n a transfer direction of the substrate
22.

The front substrate grippers 116a and 1165 and the rear
substrate grippers 118q and 1185 are formed on the front
extending guides 112a and 1126 and the rear extending
guides 114a and 1145, respectively, such that they may shaft
along the front extending guides 112a and 1125 and the rear
extending guides 114q and 1145,

The front substrate grippers 116a and 1165 and the rear
substrate grippers 118a and 1186 may be formed with a
known combining member such that they may be fixed to one
side of the substrate 22.

In one embodiment, a single substrate gripper may be
provided 1n the film peeling device 10, or, alternatively, mul-
tiple substrate grippers may be provided.

The first drive motor 119 may be combined with the front
extending guides 112a and 1126 and the rear extending
guides 114a and 1145 so as to shiit the front substrate gripper
116a and 1165 and the rear substrate grippers 118a and 1185
on the front extending guides 112q and 11256 and the rear
extending guides 114a and 11454. In this instance, the first
drive motor 119 may be a servo motor.

A shift member (not shown) that may be installed 1n the
front extending guides 112a and 1125 and the rear extending
guides 114a and 1145 such that the front substrate grippers
116a and 1165 and the rear substrate grippers 118a and 1185
may shift along the front extending guides 112a and 11256 and
the rear extending guides 114q and 11456 may be configured
with a known shift means such as a ball screw.

In one embodiment, as shown 1n F1G. 2, the front extending,
guides 112a and 1125, the rear extending guides 114 and
1145, the front substrate grippers 116a and 1165b, the rear
substrate grippers 118a and 1185, and the first drive motor
119 of the front substrate transfer unit 110a and the rear
substrate transfer unit 1105 may be formed as a pair at the top
and the bottom of the substrate 22.

The substrate 22 shiits along the front extending guides
112a and 1125 and the rear extending guides 114a and 1145
while the top and the bottom of the substrate 22 are fixed by
the front substrate grippers 116a and 1165 and the rear sub-
strate grippers 118a and 1185 of the front substrate transfer
unit 110a or the rear substrate transier unit 1105.

In one embodiment, a vacuum chuck module 1s formed on
the front substrate transfer umit 110a and the rear substrate
transier unit 1105, respectively, such that the substrate 22
may continue to vertically stand with respect to the ground
while the substrate 22 moves along the front extending guides

112a and 11256 and the rear extending guides 114q and 1145.
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The vacuum chuck module, 1n one embodiment, includes a
front vacuum chuck 120a and a rear vacuum chuck 12056
provided between the front extending guides 112aq and 1125
and the rear extending guides 114a and 1145 of the front
substrate transier unit 110a and the rear substrate transier unit
1105.

In one embodiment, the front vacuum chuck and the rear
vacuum chuck 1204 and 1205 include frames 122q and 1225,
substrate supports 124a and 1245, and a second drive motor
128, respectively.

In one embodiment, the frames 122a and 1225 support the
substrate supports 124 and 1245 and the second drive motor
128, and are combined with the front extending guides 1124
and 1125 and the rear extending guides 114a and 1145 and are
then fixed.

The frames 122a and 1226 may have a generally square
form as shown 1n FIG. 2, but are not restricted to the square
form.

The substrate supports 124a and 1245 are formed 1n the
frames 122a and 1225 1n an elongation direction of the front
extending guides 112a and 1126 and the rear extending
guides 114a and 1145.

The substrate supports 124a and 1245 are formed to be
disposed near the substrate 22 while the substrate 22 shifts
along the front extending guides 1124 and 11256 and the rear
extending guides 114a and 1145.

In one embodiment, a plurality of absorbing holes 1264
and 1265 are formed 1n the substrate supports 124a and 124b.

The absorbing holes 1264 and 1265 generate an air absorb-
ing pressure to the substrate 22 while the substrate 22 shifts
along the front extending guides 1124 and 11256 and the rear
extending guides 114a and 1145, such that the substrate 22
may be closely disposed to the substrate supports 124a and
1245, thereby maintaining the substrate 22 to stand 1n the
vertical direction.

The second drive motor 128 for generating power for gen-
erating an air absorbing pressure through the absorbing holes
126a and 1265 while the substrate 22 1s moved 1s installed on
a side of the frames 122qa and 12254. In one embodiment, the
second drive motor 128 1s installed as a pair on opposite sides
of the 1224 and 122b.

The front substrate transter unit 110q and the rear substrate
transter unit 1105 are formed to separate the front extending
guides 112a and 1125 and the rear extending guides 114a and
1145.

The peeling module 200 1s installed between the front
substrate transier unit 110a and the rear substrate transfer unit
1105.

The peeling module 200 peels the film from the substrate
22 when the transfer module 100 transfers the substrate 22,
and the peeling module 200, in one embodiment, includes a
first peeler 210a and a second peeler 2106 1nstalled at respec-
tive sides of the transier module 100.

In one embodiment, as shown i FIG. 4, the first peeler
210a peels the top film 26 provided at the left side of the
direction 1n which the substrate 22 shifts, and the second
peeler 2105 peels the bottom film 28 provided at the rnight side
of the direction 1n which the substrate 22 shifts.

In one embodiment, the first peeler 210q includes a first
f1lm gripper 212a, a first film gripper guide 214a, a first guide
support 218a, and a third drive motor 2164a, and the second
peeler 2106 includes a second film gripper 2125, a second
film gripper guide 2145, a second guide support 2185, and a
third drive motor 2165b.

Respective constituent elements of the first peeler 210a and
the second peeler 2105 may be disposed to face each other
with respect to the substrate 22.
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In one embodiment, the first film gripper 212a and the
second film gripper 2125 are fixed to ends of the direction 1n
which the film shiits such that the film may be peeled from the
substrate 22.

The first film gripper 212a and the second film gripper
2126 are formed to shift along the first film gripper guide
214a and the second film gripper guide 21454.

The first film gripper guide 214a and the second film grip-
per guide 2145 may be arranged 1n the vertical direction with
respect to the direction 1n which the substrate 22 shiits, and
may be formed to be supported by the first guide support 218a
and the second guide support 2185.

In one embodiment, the first film gripper gmide 214a and
the second film gripper guide 2145 are formed to have lengths
that correspond to a width of the film that 1s peeled from the
substrate 22.

The third drive motors 216a and 2165 for shifting the first

film gripper 212a and the second film gripper 21256 are
installed at sides of the first film gripper guide 214q and the
second film gripper guide 2145, respectively.

The first and second film gripper guides 214a and 2145,
and a shift member (not shown) combined with the first and
second film gripper guides 214a and 2145H for shifting the first
and second film grippers 212q and 2125 can be configured
with a guide device such as a known LM guide.

In one embodiment, the first and second film gripper guides
214a and 2145 are vertically arranged with respect to the shait
direction of the substrate 22. However, the present invention
1s not limited thereto, and, in another embodiment, the first
and second film gripper guides 214a and 2146 may be
arranged 1n any directions in which the film can be peeled
from the substrate while the substrate 22 shifts and the first
and second film grippers 212a and 2125 are combined with
the film. Further, the first and second film gripper guides 214a
and 2145 may have a curved line or roller shape, rather than
the straight-line shape as shown 1n FIG. 1.

Referring to FIG. 4 and FIG. 5, in the film peeling device
10, a first roller 220 and a side roller 240, and a second roller
230 and a nip roller 250, are mstalled between the front
substrate transfer unit 110q and the rear substrate transfer unit
11056 and between the first peeler 210a and the second peeler
2106.

The first roller 220 1s disposed near a side of the substrate
22 that shiits along the front substrate transfer unit 110a and
the rear substrate transfer umit 11056 and 1s formed to contact
the side of the substrate 22 while the substrate 22 shiits.

In this instance, the first roller 220 may be a porous peeling
roller. Therefore, when the substrate 22 shifts while the top
f1lm 26 and the bottom film 28 at the end of the substrate 22
are peeled by the first and second film grippers 212a and
212b, the first roller 220 generates an air absorbing pressure
to the top film and rotates such that the top film 26 1s peeled by
the first roller 220.

In this instance, the first film gripper 212a shiits along the
first film gripper guide 214a while combined to one end of the
top film 26 such that the top film 26 may be easily peeled from
the substrate by the first roller 220.

In one embodiment, the first film gripper 212a does not
strongly pull the top film 26 such that a tensile force caused by
the film gripper top film 26 may be generated on the top film
26, but the first film gripper 212a guides the top 1ilm 26 1n a
direction that 1s perpendicular to the substrate transfer direc-
tion such that the top film 26 may be easily peeled while
unfolded from the substrate 22 by rotation of the first roller

220 that generates an absorption force to the surface of the top
film 26.
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Further, with respect to the transter direction of the sub-
strate 22, a rolling unit 242 for pressurizing both ends of a
surtace 26a of the top film 26 contacting an organic material
layer 1s formed at both ends of a side roller 240 that 1s dis-
posed at a rear side of the first roller 220, and a center portion
thereol 1s formed to not contact the surface contacting the
organic material layer.

Accordingly, an organic material of the organic material
layer 24 does not contact the side roller 240 such that the
problem 1n which the organic material falls to 1mportant
components while the film 1s peeled to pollute the environ-
ment of a device 1s prevented or substantially prevented.

The second roller 230 and the nip roller 250 are installed
opposite the first roller 220 and the side roller 240 with
respect to the substrate transier direction such that the bottom
film 28 may be peeled.

The second roller 230 1s a peeling roller, its position 1s
fixed, and 1t 1s formed to be rotatable.

The nmip roller 250 1s formed to be movable such that 1t may
be pressurized in the direction of the second roller 230. With
respect to the substrate shift direction, while being peeled by
the second film gripper 2125, the bottom film 28 at a front end
of the substrate 22 1s 1inserted between the second roller 230
and the nip roller 250, and while the substrate 22 moves, the
second roller 230 and the nip roller 250 are rotated and the
bottom film 28 1s peeled from the substrate 22.

In one embodiment, no additional organic material layer 1s
tformed between the bottom film 28 and the substrate 22 such
that the bottom film 28 may be easily peeled from the sub-
strate 22 by using a pair of rollers such as the second roller 230
and the mip roller 250 that can mutually pressurize the film.

While the bottom film 28 1s peeled by the second roller 230
and the nip roller 250, the second film gripper 2125 does not
provide a strong tensile force to one end of the bottom film 28
but guides shifting of the bottom film 28.

A process for peeling a film from a substrate using a film
peeling device according to an exemplary embodiment of the
present invention will now be described. FIGS. 6 to 9 show a
process for peeling a film by using a film peeling device
according to an exemplary embodiment of the present mnven-
tion.

Referring to FIG. 6, the substrate 22 1s combined to the
front substrate grippers 116a and 1165 of the front substrate
transier unit 110aq and 1s shifted in a direction (e.g., the right
direction) (hereimaiter the substrate transier direction).

In one embodiment, 1n the mnitial stage in which the front
substrate transfer unit 110a transfers the substrate 22, the
substrate 22 continues to be disposed in the vertical direction
because of the air absorbing pressure generated by the front
vacuum chuck 120a.

When the substrate 22 1s shufted in the substrate transier
direction and the front side of the substrate 22 1s passed
through the first roller 220 and the second roller 230 with
respect to the substrate transfer direction, front ends of the top
f1lm 26 and the bottom film 28 1nstalled on the substrate 22 are
peeled, and the first and second film grippers 212a and 2125
of the first and second peelers 210a and 2105 of the peeling
module 200 are combined to the front ends of the top film 26
and the bottom film 28.

When the first and second film grippers 212q and 2125 are
combined to the top film 26 and the bottom film 28, the air
absorbing pressure of the front vacuum chuck 120a 1is
removed and the front substrate grippers 116a and 1165 are
separated from the substrate 22. The substrate 22 1s then
shifted by the peeling module 200 until the substrate 22 1s
drawn out.
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To peel the top film 26 from the substrate 22, the first roller
220 and side roller 240 are pressurized while the top film 26
1s provided between the first roller 220 and the side roller 240.

To peel the bottom film 28 from the substrate 22, the nip
roller 250 1s pressurized to the second roller 230 while the
bottom {i1lm 28 1s provided between the second roller 230 and
the nip roller 250.

The first roller 220 and the second roller 230 are rotated to
peel the top film 26 and the bottom film 28 from the substrate
22.

The top film 26 1s peeled from the substrate 22 by the
absorption force of the firstroller 220 when the first roller 220
1s rotated. The bottom film 28 is peeled from the substrate 22
by the absorption force when the second roller 230 and the nip
roller 250 are rotated.

In one embodiment, the top film 26 and the bottom film 28
are peeled at a constant rate by rotation of the first roller 220,
the side roller 240, the second roller 230, and the nip roller
250, and the substrate 22 proceeds in the substrate transfer
direction.

The top film 26 and the bottom film 28 are guided 1n side
directions that are perpendicular to the transfer direction of
the substrate 22 by the first and second film grippers 212a and
2125 of the first peeler 210a and the second peeler 21056, and
when the substrate 22 is shifted to the rear substrate transier
unmit 1105 through the first roller 220 and the second roller
230, the top film 26 and the bottom film 28 are completely
peeled from the substrate 22.

At the position where the top film 26 and the bottom film 28
are completely separated from the substrate 22, the rear
vacuum chuck 12056 of the rear substrate transier unit 1105 1s
operated to maintain the substrate 22 to stand 1n the vertical
direction.

After the rear substrate grippers 118a and 1185 are com-
bined to the substrate 22, the rear substrate grippers 118 and
1185 transfer the substrate 22 1n the substrate transier direc-
tion along the rear extending guides 114a and 114H to dis-
charge the substrate 22 from which the top film 26 and the
bottom film 28 are peeled.

FIG. 10 1s a top view of a film peeling device according to
another exemplary embodiment of the present invention.
FIG. 11 1s a side view of the film peeling device of FIG. 10.

A film peeling device according to another exemplary
embodiment of the present invention will now be described,
and description of components and configuration the same as
those of the film peeling device 10 described above will not be
repeated.

A film peeling device 10' according to another exemplary
embodiment of the present invention includes a transter mod-
ule 100" and the peeling module 200.

The film peeling device 10" includes a front substrate trans-
fer unit 110a" and a rear substrate transfer unit 1106' of the
transier module 100", and top and bottom extending guides
113a' and 1135' of the front and rear substrate transfer units
110a' and 1105 that are integrally formed.

The remaining components and configurations of the film
peeling device 10' correspond to those of the film peeling
device 10 described above, except for the integral formation
of the extending guides 113a' and 1135’ of the front substrate
transfer unit 110q' and the rear substrate transfer umt 11056’

When the extending guides 113a' and 1135' of the front
substrate transier unit 110q' and the rear substrate transfer
unmit 1106 are mtegrally formed according to another exem-
plary embodiment of the present invention, an mter-axis par-
allelization degree of the extending guides 113a' and 1135' of
the front substrate transier umit 1104' and the rear substrate
transier unit 1105' may not be dislocated.




US 9,108,397 B2

9

Regarding the film peeling device 10 according to the
above-described exemplary embodiment, when the front
extending guides 112a and 1126 and the rear extending
guides 114a and 1145 of the front substrate transfer unit 110a
and the rear substrate transfer unit 1105 are arranged 1n series,
a vertical degree of the substrate when the substrate 1s trans-
terred may be maintained, and when the substrate 1s errone-
ously shifted during the substrate shifting process, the film
peeling process, and the process for shifting the substrate to
the rear substrate transier unit from the front substrate transier
unit, uniformity of the rate for peeling the film from the
substrate may not be guaranteed, and 1n this case, a strain may
occur on the substrate to which the organic material 1s
applied.

Compared to this, when the extending guides 1134' and
1135' are integrally formed 1n the film peeling device 10
according to another exemplary embodiment, the first drive
motor 119 installed on the extending guide 113a' and 1135’
can shift the substrate by using a single first drive motor 119,
differing from the film peeling device 10, and, for example,
elficiency of equipment configuration can be increased by
using a linear motor.

While the present invention has been described in connec-
tion with certain exemplary embodiments, 1t 1s to be under-
stood that the invention 1s not limited to the disclosed embodi-
ments, but, on the contrary, 1s intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the appended claims, and equivalents
thereof.

What 1s claimed 1s:

1. A film peeling device for peeling a {ilm from a substrate,
the film peeling device comprising:

a transier module configured to transier a substrate that 1s
arranged 1n a vertical direction from a front side of the
transier module to a rear side of the transfer module in a
substrate transfer direction;

a peeling module configured to peel a film from the sub-
strate transierred by the transter module; and

a first roller comprising a porous peeling roller configured
to provide an absorption force for peeling the film from
the substrate,

wherein the peeling module comprises:

a film gripper fixable to an end of the film; and

a 1ilm gripper guide configured to guide the film gripper
having the film fixed thereto away from the first roller
{ilm along the film gripper guide.

2. The film peeling device of claim 1, wherein the transier
module comprises:

a front substrate transfer unit at a front side of the peeling
module and configured to shift the substrate from the
front side of the transier module to the peeling module;
and

a rear substrate transfer unit at a rear side of the peeling
module and configured to shitt the substrate peeled by
the peeling module from the peeling module to the rear
side of the transier module.

3. The film peeling device of claim 2, wherein each of the
front substrate transfer unit and the rear substrate transfer unit
COmMprises;

an extending guide extended 1n a substrate transfer direc-
tion;

a substrate gripper installed on the extending guide, shift-
able along the extending guide, and fixable to a side of
the substrate; and

a first, drive motor configured to shiit the substrate gripper
along the extending guide.

10

15

20

25

30

35

40

45

50

55

60

65

10

4. The film peeling device of claim 3, wherein the extend-
ing guide, the substrate gripper, and the first drive motor of
cach of the front substrate transfer unit and the rear substrate
transfer unit are arranged at an upper region of the transier
module, and wherein each of the front substrate transfer unit
and the rear substrate transier unit further comprises another
extending guide, another substrate gripper, and another first
driver motor arranged at a lower region of the transfer mod-
ule.

5. The film peeling device of claim 3, wherein the extend-
ing guides of the front substrate transier unit and the rear
substrate transfer unit are separated from each other.

6. The film peeling device of claim 3, wherein the extend-
ing guides of the front substrate transfer unit are integrally
tformed with the extending guides of the rear substrate transier
unit.

7. The that peeling device of claim 3, further comprising a
vacuum chuck module for maintaining the substrate to stand
in the vertical direction, wherein the vacuum chuck module
comprises,

a frame:

a substrate support including, an absorbing hole for pro-
viding an air absorbing pressure to the substrate, the
substrate support being installed on the frame along the
extending guide; and

a second drive motor configured to generate power for
providing the air absorbing pressure through the absorb-
ing hole.

8. The film peeling device of claim 2, wherein the peeling
module comprises a first peeler and a second peeler at respec-
tive sides of the transfer module,

wherein the first peeler 1s configured to peel the film from
the substrate and comprises:
the film gripper fixable to the end of the film;
the film gripper guide nstalled to allow the film gripper

to shiit along the film gripper guide;
a guide support supporting the film gripper guide; and
a peeling module drive motor configured to generate
power for shifting the film gripper along the film
gripper guide, and
wherein the second peeler 1s configured to peel another
film from the substrate and comprises:
another film gripper fixable to an end of the another film;
another film gripper guide 1nstalled to allow the another
film gripper to shift along the another film gripper
guide;

another guide support supporting the another film grip-
per guide; and

another peeling module drive motor configured to gen-
erate power for shifting the another film gripper along
the another film gripper guide.

9. The film peeling device of claim 8, wherein the film
gripper and the guide support are extended 1n a direction that
1s perpendicular to the substrate transier direction.

10. The film peeling device of claim 8, wherein the peeling
module 1s arranged between the front substrate transfer unit
and the rear substrate transfer unit.

11. The film peeling device of claim 10, wherein, the first
roller 1s between the front substrate transfer unit and the rear
substrate transfer unit and arranged between the first peeler

and the second peeler, and
wherein the film peeling device further comprises a side
roller at a side of the first roller toward the rear side of the
transfer module,
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12. The film peeling device of claim 11, wherein the first
roller 1s configured to absorb one side of the film, and the side
roller 1s configured to pressurize both ends of another side of
the film.

13. The film peeling device of claim 12, wherein, while the 5
substrate shiits to the rear substrate transier unit from the
from substrate transfer unit, the film 1s peeled from the sub-
strate.

14. The film peeling device of claim 12, further compris-
ng: 10
a second roller arranged between the first roller and the

second peeler; and

anip roller at a side of the second roller toward the rear side

of the transfer modulo, and pressurized 1n a direction
toward the second roller. 15

15. The film peeling device of claim 12, wherein the side
roller 1s configured to not contact a center portion of the
another side of the film between the ends when pressurizing
both ends.

16. The film peeling device of claim 1, 20

wherein the film peeling device 1s configured to peel:

a top film attached to one side of the substrate; and
a bottom film attached to another side of the substrate,
and

wherein an organic material layer 1s between the top film 25

and the substrate.
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